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Students' Stages of Thought Related to the Scientific Concept of Dynamic
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The purpose of this study is to verify the three stages of students' thinking about phenomena
involved in "dynamic equilibrium," that is, noticing (I) the classification of phenomena into
elements, (IT) the existence of "two opposite actions," and (III) the fact that the two opposite actions
are in "equilibrium." Accordingly, we designed and implemented a questionnaire to clarify the three
stages of students' thinking about the phenomena involved in dynamic equilibrium. The questions
were on three types of phenomena that could be described by the scientific concept of dynamic
equilibrium, and students were asked to describe each type of phenomena. The students'
descriptions were classified according to some evaluation criteria. Consequently, students were
unevenly distributed across stages (I) to (III). The results revealed that the students' thinking had
different stages. Among these stages, the most difficult stage was found to be (I) noticing the
classification of phenomena into elements. This result suggests that while using the scientific
concept of dynamic equilibrium in instruction, teachers should first mention the events that are easy
to notice among the elements of the phenomenon, such as the two opposite actions and equilibrium;
subsequently, teachers should explain the objects that are hard to notice in a step-by-step manner

to ensure systematic instruction.

Key Words: dynamic equilibrium, scientific concept, opposite action, equilibrium
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